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Claim Rejections - 35 USC § 102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 122(b), by another 
filed in the United States before the invention by the applicant for patent or (2) a patent granted on an 
application for patent by another filed in the United States before the invention by the applicant for patent, 
except that an international application filed under the treaty defined in section 351(a) shall have the effects 
for purposes of this subsection of an application filed in the United States only if the international application 
designated the United States and was published under Article 21(2) of such treaty in the English language. 

2. Claims 1 and 3-5 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Diard (US 7,075,541). I 

Regarding claim 1, Diard discloses a plurality of Island Processing Engines, 
wherein each IPE receives an island data set and further comprises a plurality of 
parallel execution units (abstract, column 1, lines 24-34, column 1, line 46 to column 2 
Figs, 8 and 9); wherein each one of the pluralities of execution units resolves a data 
portion derived from the island data set (abstract, column 1 , lines 24-34, column 1 , line 
46 to column 2 Figs, 8 and 9). 

Regarding claims 3-5, Diard discloses, 

3. The LCP solver of claim 1 wherein each IPE further comprises: an IPE 

memory storing the island data set (abstract, column 1 , lines 24-34, column 1 , line 46 to 
column 2 Figs, 8 and 9); an Island Control Unit (ICU) logically controlling the transfer of 
data from the IPE memory to the plurality of execution units (abstract, column 1, lines 
24-34, column 1 , line 46 to column 2 Figs, 8 and 9). 
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4. The LCP solver of claim 3 wherein each execution unit further comprises: an 
associated memory storing a respective data portion (Fig. 1, element 123a). 

5. The LCP solver of claim 3 wherein each IPE further comprises: a Content 
Addressable Memory (CAM) operatively connected to the ICU, such that by inter- 
operation of the ICU and CAM each respective data portion is derived from the island 
data set (abstract, column 1 , lines 24-34, column 1 , line 46 to column 2 Figs, 8 and 9). 

s 

3. Claims 6-7 and 22 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Smith (US 2003/0179205). 

Regarding claim 6, Smith discloses a Central Processing Unit (CPU), a main 
memory, and one or more peripherals including a display (Abstract); wherein the main 
memory stores an initial data set related to a physics-based problem arising from 
execution of the main application (Fig. 2, Fig. 7); the system further comprising a 
Linear Complementarity Problem (LCP) solver executing a projected iterative descent 
method adapted to resolve LCPs derived from the initial data set using a plurality of 
execution units arranged in parallel (page 3, Par. 32 and 42) 

Regarding claim 22, Smith discloses a memory storing a data set related to a 
physics-based problem, the data set comprising an LCP that defines a whole gradient 
vector (page 1, par. 13-18, page 2, par. 29 and 32); and a plurality of execution units 
arranged in parallel and each receiving one of a plurality of subspaces, each subspace - 
corresponding to a portion of the whole gradient vector (page 1 , Par. 60-61 ). 
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Regarding claim 7, Smith discloses, 

7. The system of claim 6, wherein each one of the plurality of execution units 
comprises a circuit executing floating point operations (column 2, lines 38-46). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to 
a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

5. Claims 2, 8-21 and 23-24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Smith (US 2003/0179205) in view of Diard (US 7,075, 541). 

Regarding claims 12 and 23, Smith discloses a Central Processing Unit (CPU) 
(page 3, lines 60-66, Fig. 2), a main memory associated with the CPU, and one or more 
peripherals including a display (Fig. 2); wherein the main memory stores an initial data 
set related to a physics-based problem arising from execution of the main application; 
the system further comprising a Physics Processing Unit (PPU) (Page 44,, page 1, lines 
Par. 13-16), the PPU comprising: a- PPU memory receiving and storing at least a portion 
of the initial data set, including a plurality of island data sets, each island data set 
corresponding to a rigid body island defined in the initial data set (Page 1, Pars. 13-16, 
Page 3, Pars. 61-66, Abstract); and, a Linear Complementarity Problem (LCP) solver 
executing a computational method adapted to resolve a plurality of LCPs, each LCP 
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being derived from a corresponding island data set (Page 2, Pars. 29-31, Page 3, Pars. 
61-66, Fig. 2); 

Smith fails to discloses that wherein the LCP solver comprises a plurality of 
execution units resolving the plurality of LCPs in parallel. 

Diard discloses that wherein the LCP solver comprises a plurality of execution 
units resolving the plurality of LCPs in parallel (Abstract, column 1 , lines 1-6, 24-34, 46) 

It would have been obvious to a person of ordinary skill in the art at the time of 
invention was made to modify the teachings of Smith by incorporating using a plurality 
of execution units arranged in parallel as taught by Diard for the purpose of increasing 
the number of operations that can be carried out by the system per second, thus 
incrementing the processing capabilities of the system. 

Regarding claims 14,16, 20, 21 and 23, Smith discloses 

14. The system of claim 13, wherein at least one of the plurality of execution 
units comprises a vector processor (Page 1 , Par. 13-18). 

16. The system of claim 15 wherein each execution unit further comprises an 
associated memory storing a respective data portion (Fig. 2). 

' 20. The system of claim 12, wherein the PPU is implemented as a physically 
separate co-processor operating in conjunction with the CPU, and the LCP solver 
further comprises: a plurality of Vector Processing Units (VPUs) connected in parallel 
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and adapted to perform multiple floating point operations to simultaneously resolve the 
plurality of LCPs(Page 1, pars. 13-1 8, Page 2, pars. 29-42, Appendix 4). 

21 . The system of claim 20, wherein the PPU is implemented on a PCI 
expansion board and connected within the system via a PCI expansion slot (Page 2, 
par. 28 and 32). 

24. The LCP solver of claim 23, wherein the logic circuit comprises a Content 
Addressable Memory (CAM) (Fig. 2). 

Regarding claims 13, 15, 17-19, Diard discloses 

13. The system of claim 12, wherein the LCP solver further comprises: 

a plurality of Island Processing Engines (IPEs), each IPE receiving an island 
data set and further comprises a plurality of parallel execution units; wherein each one 
of the plurality of execution units resolves a data portion derived from the island data set 
(column 1 , lines 24-55, column 5, lines 22-column 6, lines 40). 

15. The system of claim 13 wherein each IPE further comprises: 
an IPE memory storing the island data set; an Island Control Unit (ICU) logically 
controlling the transfer of data from the IPE memory to the plurality of execution units 
(column 1, lines 24-55, column 5, lines 22-column 6, lines 40, Figs. 8-9). 

17. The system of claim 16 wherein each IPE further comprises: 
a Content Addressable Memory (CAM) operatively connected to the ICU, 
such that by inter-operation of the ICU and CAM each respective data portion is 
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derived from the island data set (column 1, lines 24-55, column 5, lines 22-column 6, 
lines 40). 

18. The system of claim 15 wherein the PPU further comprises: 

a PPU Control Engine (PCE) controlling overall operation of the PPU; and a Data 
Movement Engine (DME) controlling the transfer of data between the main memory and 
the PPU memory and the transfer of data between the PPU memory and respective IPE 
memories associated with the plurality of IPEs (Abstract; column 1 , line 56 - column2, 
line 4) . 

19. The system of claim 18 wherein the PPU communicates data with at least 
one of the CPU and main memory via at least one protocol selected from a group of 
protocols defined by USB, USB2, Firewire, PCI, PCI-X, PCI-Express, and Ethernet 
(column 9, lines 5-36). 

Regarding claim 2, Diard discloses the limitation of claim 1 but fails to disclose 
the limitations of claim 2. However, Smith discloses the limitation of claim 2, at least one 
of the plurality of execution units comprises a vector processor (column 1 , lines 1 3-1 8). 

It would have been obvious to a person of ordinary skill in the art at the time of 
invention was made to modify the teachings of Simth with the teaching of Diard for the 
purpose of increasing the number of operations that can be carried out by the system 
per second, thus incrementing the processing capabilities of the system. 
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Regarding claims 8-1 1 , Smith discloses the limitation of claims 6-7 but fails to 
disclose the limitations of claim 8-1 1 . However, Diard discloses the limitation of claim 8- 
1 1 as follow, 

8. The system of claim 7, wherein the initial data set is divided into a plurality of 
island data sets; and wherein the LCP solver further comprises: a plurality of Island 
Processing Engines (IPEs), wherein each IPE comprises a plurality of parallel execution 
units and an IPE memory storing one of the plurality of island data sets (column 1, lines 
24-55, column 5, lines 22-column 6, lines 40).. 

9. The system of claim 8, wherein each IPE further comprises an Island 
Control Unit (ICU) controlling the transfer of data from the IPE memory to the 
plurality of execution units (column 1 , lines 24-55, column 5, lines 22-column 6, lines 
40). 

10. The system of claim 9, wherein each one of the plurality of execution units 
comprises a Vector Processing Unit (VPU) having an associated VPU memory (Fig. 1). 

1 1 . The system of claim 10, wherein each IPE further comprises: a Content 
Addressable Memory (CAM) operatively connected to the ICU, such that by 
interoperation of the ICU and CAM respective data portions are derived from the island 
data set and transferred to a corresponding VPU for resolution ((column 1, lines 24-55, 
column 5, lines 22-column 6, lines 40, Figs. 1 , 8 and 9). 
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6. Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over Smith 
(US 2003/0179205) in view of Diard (US 7,075, 541) as applied to claims 22-23 above, 
and further in view of Yen (US 2004/0062443). 

Regarding claim 25, Smith and Dirad discloses the limitations of claims 22 and 
23 but fails to disclose the limitation of claim 25. However, Yen discloses the projected 
iterative descent method comprises one selected from a group consisting of a Gauss- 
Seidel method and a steepest descent method (page 5, Par. 52; page 6, claim 9). 

It would have been obvious to a person of ordinary skill in the art at the time of 
invention was made to modify the teaching of Smith and Dirad with the teachings of Yen 
in order to determine the search direction to follow when searching the subspaces to 
obtain a solution. 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed Kidest Bahta whose telephone number is 571-272-3737. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Leo Picard can be reached on 571-272-3749. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application information Retrieval IPAIRI system. Status information for published 
applications may be obtained from either Private PMR or Public PAIR. Status 
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information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAG system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toN-fee). 

Kidest Bahta 

KIDEST BAHTA 
PRIMARY EXAMINER 
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